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ABSTRACT

Terrestria vertebrate monitoring was begun a Channd Idands Nationd Park during the spring
of 1993. Previoudy developed monitoring protocols for idand fox, idand deer mice, pacific dender
sdamanders, and severd species of lizard were implemented on San Miguel, Anacapa, and Santa
Barbaraidands. Estimates of population sze and dengity are presented for two idand fox grids and five
deer mouse sampling grids. Results are presented for seven amphibia/reptile sampling transects,
dthough data obtained were insufficient for population or dendgty andyss This being the first year of
monitoring there was very little information from previous sampling avallable for comparison. Where
past data exists or relevant studies have been completed, such information is compared with our data.

Much time was spent this first year on transforming what was proposed in the written protocol
into what would actualy work in the field. Mogstly as aresult of trid and error, we have made changes
to the protocol where needed. These are mainly changes in timing or location of sampling, generdly not
in sampling procedure. The nature of these modifications and grounds for therr implementation are

discussed.
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INTRODUCTION

This report describes and reviews the first year of terrestrid vertebrate monitoring a Channd
Idands Nationa Park. The monitoring protocol for terrestrid vertebrates was designed by Fdlers,
Drogt, and Arnold in 1988 and published for the park as the Terestrid Vertebrate Monitoring
Handbook, hereafter referred to as the handbook. We initiated al our sampling procedures based on
these guiddines, making dterations to the protocols when necessary. During this first year seven species
on three idands were sampled for population sze and dengity. Additiona measurements relating to sex
ratio, recruitment characteristics, demographics, and physica attributes were taken for some species.

This report presents the dates, locations, and results of al sampling, dong with explanations of
what deviations were made from the handbook instructions and why we felt such changes were needed.
The table below presents the species that are monitored in the terrestrid vertebrate program, the idands
where each species exigs, the schedule of sampling as listed in the monitoring handbook, and the dates
of actud sampling (Table 1).

Sampling is conducted on Anacapa, Santa Barbara, and San Migud idands (Figures 1 through
4). The sampling schedule as designed was intended to adequatdy sample al terrestrid vertebrate
gpecies on dl idands during dl seasons relevant to the natura history of each species. Biologicd and
logidticd redlities dictated that we modify this schedule. While we required a schedule which  would
provide valuable data, we aso needed a schedule we could redigticaly adhere to, both this year and in
future years. Each section below describes the methods of sampling, the changes made to the schedue

published in the handbook, and whether the changes were based



Table 1. List of al monitored species, idands where they occur, and scheduled and actual sampling periods.

Santa

Babara | A2 | Migud Idand Scheduled
SPECIES Idand (SBI) | !9and (Al) (SMI) ﬁ(;f;li’“”g Actua sampling dates
es
Idand fence lizard
(Sceloporous occidentalis becki) X Dec/Jan/Apr Mar/Apr
Side-blotched lizard X Dec/Jan/Apr Mar/Apr
(Uta stansburiana)
Cdiforniadligator lizard Mar/Apr
(Elgaria multicarinata X X Dec/Jan/Apr SMI - Dec/Jan
multicarinata)
Idand night lizard X Dec/JanV/Apr Mar/Apr/Oct
(Xantusia riversiana)
Pacific dender salamander X X Mar/Apr
(Batrachoseps pacificus pacificus) Dec/Jan/Apr SMI - Dec/Jan
Deer mouse X X X SBI & Al - Mar/Aug SBI - Mar/July/Oct.
(Peromyscus maniculatus subsp.) SMI - Apr/Sept Al & SMI - Apr
|dand fox X Feb/Mar/Apr. August

(Urocyon littoralis)




Figure 1. Deer mouse sampling grids and amphibian/reptile sampling transects on Anacgpa Idand.



Figure 2. Deer mouse sampling grids and night lizard sampling transects on Santa Barbara Idand.



Figure 3. Deer mouse sampling grids and amphibian/reptile sampling transects on San Migue I1dand.



Figure 4. Idand fox sampling grids on San Migud Idand



onlogistical consderations or ecologica factors.

Since thiswas the firgt year of sampling, there is very little previous data with which to compare
our results. Intensve sudies were conducted on two of the species, the idand deer mouse
(Peromyscus maniculatus elusus), on Santa Barbara Idand, and the idand night lizard (Xantusia
riversiana) on Santa Barbara Idand, during the 1980's. Population trends and dengties recorded in
these studies will be briefly compared with what we found in 1993 for these populations. However, for
the most part, our data are presented without analyss. The god of the terrestrid vertebrate monitoring
program is to detect sgnificant changes in populaion numbers over time ether between Stes on one
idand or between different idands. Since there are very few earlier data which we have access to, there
is no way to know whether this yearss data for any particular gpecies represent some unknown,
ongoing change, or define the Stuation of stable populations. Between-dite differences will be discussed
if they seem to reflect habitat variety. Otherwise, between-site comparisons will be deferred to future

years.



AMPHIBIANS AND REPTILES

INTRODUCTION

Four lizard and one salamander species occur on the three monitored idands (Table 1). Of
these, the idand night lizard, Xantusia riversiana, is a Federdly listed threastened species, and the
pacific dender sdamander, Batrachoseps pacificus, is a candidate species for Federd lising. The
idand night lizard was the subject of an intense ecologicad study during the 1980's, (Fellers and Drogt
1991), however the other species have not been well studied.

Presented below is a brief description of each monitored species, followed by a description of
the sampling method and results from this year. Included in the results are observations of the natura
history of each gpecies and how they may relae to the timing of sampling periods. In some cases our
increased knowledge of such factors as the age of the young during proposed sampling periods,
breeding times, and behaviord responses to seasona weather changes has persuaded us to modify the

schedule for future years.

SPECIES DESCRIPTIONS

The phydcd characterigics and life history information presented below for amphibians and

reptiles is from Stebbins (1966) unless otherwise noted.

|dand fence lizard (Sceloporous occidentalis becki) - San Migud Idand



Side-blotched lizard (Uta stansburiana) - Anacapaldand
(Because of their behavioradl and ecologica smilarities these two lizards are described together).

Idand fence lizards are relatively smdl lizards (57 - 90 mm snout-vent length [SVL]), with this
subspecies being found only on the Cdifornia Channd Idands. S, 0. becki is disinguished from other
fence lizard subspecies by dight color variations on the throat. These lizards feed on insects and other
invertebrates, and lay their eggsin late spring and early summer. Side-blotched lizards are smdller, (38 -
60 mm SVL), and are identified by laterd black spots behind the front limbs. This species is found
throughout the western U.S. and has not evolved into an idand subspecies. These lizards have a longer
period of egg-laying (Mar.-Aug) and feed on a greater variety of invertebrates than do the fence lizards.

These two species are quite smilar in their behavior. Both are often observed in the open on
rocks, trails, and near structures during sunny times of the day. As stated in the monitoring handbook,
though, neither of these speciesis usudly observed under cover boards. The high frequency with which
they are observed in the open may dlow us in the future to establish a protocol where we count the
average number of animas seen dong a trall during one trip or some other repeatable method, but

current monitoring methods do not alow for adequate sampling of fence lizards or sde-blotched lizards.

Californiaalligator lizard (Elgaria multicarinata multicarinata) - San Miguel and Anacapaidands

Alligator lizards are larger than either Sde-blotched lizards or fence lizards (73 - 178 mm SVL)
and seem to be more aggressive. They feed on a greater variety of invertebrates than the other lizards
and may even eat other lizards and smdl mammals. This lizard will lay 1-3 clutches, each of 5-20 eggs,

between May and July.



Alligator lizards generdly frequent moist environments in foothills and mountains, but are dso
found near springs and streams in more aid environments. They are more secretive than the other

lizards on the idands, and they seek out the protection and moisture offered by the cover boards.

Idand night lizard (Xantusia riversiana) - Santa Barbara Idand

The idand night lizard is a medium-szed lizard (70-100 mm SVL). They are endemic to the
Channdl 1dands, occurring on Santa Barbara, San Nicolas, and San Clemente idands. These lizards
prefer habitats of very dense vegetation, such as thick clumps of boxthorn, Lycium californicum, and
prickly pear cactus, Opuntia littoralisand O. oricola (Fellers and Drogt, 1991). Mating occurs in the
goring, and young idand night lizards are born in September and remain active throughout the winter
(Fellers and Drogt, 1991). Adults are much more active during the spring mating season, and activity for
these animds fdls off dramaticdly in the fal and winter (Fellers and Drogt, 1991). Night lizards on
Santa Barbara were found to be quite longed-lived, with the oldest being recorded at over 12 years of
age (Fdlers and Drogt, 1991). Night lizards feed mostly on invertebrates and plant materids, but exhibit

alarge amount of seasond variaion in their food habits (Fellers and Drogt, 1991).

Pacific dender salamander (Batrachoseps pacificus pacificus) - Anacgpa and San Migud idands
The Channd 1dands dender sdlamander is large with respect to the other dender sdlamanders,
but is very amilar to them in gppearance. Sender sdamanders in generd are relaively long with short

limbs, and have costd and caudd grooves which give them aworm-like appearance.
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Very little ssems to be known about the biology of this subspecies. They occur in damp places,
under logs and leef litter and the like, and consequently are often found under our transect cover boards.
They do not have the ability to dig their own burrows, but use excavations of other animas and cracks
in the soil, in addition to man made tunnels and crevices (Bishop 1943). Because of this they must
descend from the surface to moist areas underground before the late spring. Eggs are laid while the
femde is bdow ground, and the adults and the young animas migrate to the surface during the early
rans in the fdl and winter. The timing of this cycle is highly dependent on weether, and varies greetly

between wet and dry years (Stebbins 1951).

METHODS

The amphibian and reptile monitoring program provides two measures o population gatus. an
uncdibrated index of population sze and a weight-length regresson, used for comparing weights of
various age classes between years (Fellers, et d. 1988). To do this, amphibians and reptiles are
sampled using cover boards as artificia habitat. Most of these boards are 12" x 12" x 2" pieces of pine
or fir, and are placed in transect lines in various habitats on the idands. (During the initid design studies
for the program, plywood and 4" thick pine boards were aso tested, and in some cases these boards
remain on the transects. By the end of next year, dl of those boards will be replaced with the 2" pine or
fir boards selected for the program). These transects have been in place for many years, and the animals

are accustomed to the boards and utilize them for protective cover. When the board is turned over, any
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animals present are caught, measured, marked if necessary, and released. (In addition to counts and
measurements of aligator lizards, on West Anacgpa ldand we marked dligator lizards with toe clipping
for future age sudies) The detailed methodology is described in the monitoring handbook. In some
habitats, large cracks form under the boards over time, creating spaces where animas can quickly run
when disturbed and avoid capture by researchers. In these cases we have moved the entire row of
boards afoot or so to one sde. Additiona observations of amphibians and reptiles will be obtained with
the initition of the invertebrate monitoring program next year, as invertebrate sampling involves many of
the same cover boards as are used in the vertebrate sampling. All reptiles and amphibians observed
during invertebrate monitoring will be noted, athough measurements will not be taken.

Sampling activity was maintained as close as possible to the protocol schedule, except in the
case of the idand night lizard which will be discussed below. Observations this year have provided an
indication of the above-ground activity periods for each species. However, for severd reasons, the
1993 data are insufficient to present either a population Sze index or aweight-length regression.

The absence of a population index is due to the lack of adequate sampling occasons. To
caculate an index of population sze, the protocol directs that each transect of boards be checked three
times per year, and for al species but the night lizard, two of these sampling periods must be during
winter months. The decision was made to include the 1993-1994 winter season as the beginning of the
1994 sampling period, since changes in recruitment, growth, and population numbers seen in the soring
and fdl are mostly dependent on rainfdl effects from the previous season. Consequently, the sampling
year from now on will begin with the winter. Our program did not begin until March of last year o the

1992-1993 winter season was not included in the sampling.
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A second factor affecting the amount of data collected this year was the poor condition of the
sampling boards. All of the boards were placed during the development phase of the monitoring
program five or Sx years ago, and were not maintained from that time until this year. When the transects
were first checked this spring, many of the boards were found to be cracked or broken, or as was the
case on East Anacapa ldand, not present at all. Since they were apparently unused, some of the cover
boards were removed by idand personnd, but we were unaware of this until we went to check them.
Also, on this idand both of the transects were located in Western Gull (Larus occidentalis) nesting
habitat. Since the gulls begin nesting in the spring and that was when we firgt redized we would have to
replace most of the boards, by the time we purchased the boards and made arrangements to take them
to the idand, gull chicks were present. Consequently we had to wait until the chicks were fledged in the
fal to replace the boards. Because these boards need to be in place for severd months before they are
reliable as cover, we were unable to obtain data from these transects this year.

Cumulatively, a Sgnificant amount of time was spent this year on maintenance and replacement
of the boards on dl the idands. In future years only smdl number of individud boards should need to
be replaced.

Data was not obtained from four other transects, one on Middle Anacgpa, one on San Miguel,
and two night lizard transects on Santa Barbara. On Middle Anacapa one of the transects could not be
located. The location of the Sagebrush transect, as mapped in the handbook, is described only as being
only in sagebrush, and to the east of the Grasdand transect. The vegetation in this area is quite thick,
and has likely grown up quite a bit since the boards were placed. There are no stakes or landmarks,

and dthough we went out twice, we smply could not find this location. Because of the difficulties of
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getting to Middle Anacapa, it was not possible to make another trip to lay out more boards. We will
likely do so during the spring of 1994 during the scheduled sampling trip. Also, for unknown reasons,
both of the transects on Middle Anacapa consst of only 30 boards, as opposed to 60 boards on dl the
other transects. We may enlarge these transects to 60 boards next year.

On San Migud, the Green Mountain transect was not sampled, smply because of lack of time.
Green Mountain is quite a distance from the other transects, and we spent considerable time this year
locating the transects closer to the sation, as they were very grown over by grass and iceplant. Next
year we intend to sample the Green Mountain transect dong with the others.

The Webgter Point transect on Santa Barbara was not accessible during the spring sampling
period due to western gull nesting, and was not sampled this year. The Middle Canyon transect is
located in very thick vegetation, and was not located until late in the season. We will attempt to sample
this transect for night lizards next yesar.

Weight-length regressions are not presented for any reptile or amphibian species for this firgt
year. We accepted at the outset that our animal handling and measurement techniques would develop
over the season, but were not adequate enough during the initid sampling periods to make us confident
in the results. Long term trends of welght-length regressons will appear from differences of only a few
millimeters, and we fdt that our measurements this year could in some cases have been in error by such
an amount. It is likely that by the later sampling periods our measurements were accurate, but it is
impossible to know from just what point our skills were improved enough that the data can be

conddered reliable.
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The protocol for sampling of idand night lizards was changed sgnificantly during this first year
(Table 1, Appendix A). An exhaudtive sudy of idand night lizard ecology was conducted on Santa
Barbara Idand from 1981-1989 (Fellers and Drost 1991). This study concluded that idand night lizard
populations on Santa Barbara 1dand are large in number and probably increasing, demondrating
recovery ability following habitat disturbances earlier this century. In addition, the species was found to
be quite long-lived, and exising in higher dengties than had previoudy been known for any other
ground-dwelling species of lizard. These researchers had dso written the night lizard monitoring
protocol, which prior to their study had caled for three sampling sessions on each of five transects every
year. However, based on the results of their research, the authors communicated to the park that, while
they felt that it was certainly important to continue to monitor this population, the intendity of sampling as
described in the protocol was probably not necessary (Fellers and Drogt, persona communication, May
1993). Basad on thisinformation, and the desire to disturb the animals as little as possble, we decided
to modify the protocol, and sample this species less often.

Fdlers and Drogt's study results dso shows that sampling during the fal season dlows for
greater obsarvations of young lizards, which are much less active in the soring and summer. The
sampling schedule as written did not cdl for sampling in the fal. Cumulatively, these comments led us to
postpone sampling until the summer, when we would be conducting deer mouse sampling, and to add
one sampling period in the fal. In the future we will reduce our sampling to one spring and one fall
period on only two or three of the established transects. After afew more years of observation, we may

schedule a complete sampling of every transect every five years, or some other gppropriate schedule.
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During our summer night lizard sampling, in addition to measuring the animas, we aso marked
individuals on one transect by means of toe clipping. The methods used were identica to those used by
Fdlers and Drogt (1991) during their study, and in fact we continued with their numbering system.
Marking the animasiis not presented in the handbook as part of the monitoring program. The maximum
potentia age of night lizards is unknown, however, and we fdt that we had in this Stuation a good
opportunity to continue a long-term demographic sudy of a previoudy-marked population within the
guidelines of the monitoring program. We are planning to continue marking animals on one transect per

yedr.

RESULTS

Fencelizard and side-blotched lizard

For 1993 there is very little data for these species. Both were often observed incidentaly on
their respective idands, but only two fence lizards were ever observed under cover boards on San

Miguel Idand.

Alligator lizard
Because of this year's limited data, there is no observable pattern of the seasond habits of
dligator lizards. Table 2 gives the number seen at each location throughout the year. Sampling on West

and Middle Anacapa is difficult for severd reasons. Access to the idands is by means of skiff landings,
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which are only possible during the best of sea conditions. Also, both of these idets are closed to access
during the brown pelican Pelecanus occidentalis) nesting season, which runs from approximately
March to August but can be as long as December to September. While our sampling sSites are not near
pelican rookery areas, we redtrict our vigits to the idand to the non-breeding season, which restricts our
sampling to one period only. And as was discussed above, on East Anacapa the cover boards were
removed from theidand prior to our sampling, and this year of data was missed because the boards had
to be replaced. Consequently, data from Anacapais limited.

Alligator lizards were not seen on San Migud during the spring sampling. Further sampling in the
winter will likely show that these animas spend much more time under the boards (near the surface)
during the wetter times of the year, while during the hotter, drier months they migrate deeper into the soil

or travel to some unknown location.

Idand night lizard

Night lizards were common on the transects which were sampled in the summer, and were
abundant in October (Table 3a). Due to the high number of lizards observed, during the fal sampling we
did not handle the animds, but only estimated the lengths, and divided observed animds into smdl
(approximately 60-80 mm tota length), medium (80-140 mm), and large (>140mm) Size classes. While
not part of the protocol, we may in the future be interested in cdculating the rdative age of these lizards
using the methods developed by Fellers and Drost (1991). As was noted by these authors, we aso
observed numerous juvenile (smaler) night lizards during the fal sampling period (Table 3b). Also

during our fal sampling, we examined a
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Table 2. Alligator lizards (Elgaria multicarinata multicarinata) observed on transects of 60 cover
boards, Anacapa and San Migue idands, 1993

Idand Date Transect #Lizards seen
West Anacapa 3/20/93 Grasdand 5
Middle Anacapa* 3/23/93 Grasdand 1*
San Migue 4/8/93 Alir grip 0
San Migue 4/8/93 Nidever Canyon 0
San Miguel 4/9/93 San Migud Hill 0
San Migud 4/15/93 Willow Canyon 0

* 30-board transect
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lizard which had been marked by Fellers and Drost, and was determined by us to be at least 13 years
old. A long-term study on San Nicolas Idand has reveded one night lizard thet lived & least 18 years

(Drogt, pers. comm.).

Pacific dender sdlamander

Sdamanders were were only sampled in the spring of this year, and were not common under
the boards during those times, except on the Air Strip (AS) transect on San Migue (Table 4). On that
transect they were numerous. The AS transect on San Miguel isin mixed grasdand-shrub habitat, while
the other two transects Willow Canyon (WC), and Nidever Canyon (NC) are located in grasdand and
lupine-iceplant habitat respectively. The obvious preference by the sdamanders of this habitat over the
others may indicate the presence of severd habitat variables of high qudity (i.e. physcd atributes,
microhabitat conditions, food sources, etc.). Asis the case with dl of our results this year, many more
observations will be necessary before habitat use patterns become obvious.

An interesting obsarvation of sdlamanders was made by a member of our marine biology saff in
December. While doing marine debris surveys on a beach on San Migue, gpproximatey 20
sdlamanders were seen under a buoy that had washed up. This buoy was above the high tide mark, but
near the outlet of a stream. The means of trave of the sdamanders to this spot is unknown; it is possible
they were transported downstream during flood events. It was decided that we will attempt to sample
such beach/riparian dtes, checking under both naturd and artificid habitat, in future seasons. The
monitoring protocol does not cal for sampling of beach or stream sites. However, the presence of 20 or

more animas in one location dearly suggests the
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Table 3a Night lizard (Xantusia riversiana) observations on transects of 60 cover boards on
Santa Barbaraldand, 1993.

Date Transect # seen
7/17/93 Terrace grasdand 7
7/20/93 Middle-Graveyard canyons 9

10/14/93 Cave-Middle canyons 38

Table 3b. Number of night lizards (Xantusia riversiana) observed in each Size class on transects
of 60 cover boards on Santa Barbara |sland, 1993.

Date/Transect Smdl (50-80 mm) Medium (81-140 mm) Large (>140 mm)
7/17/93 - 1 (14%) 3 (43%) 3 (43%)
Terrace grasdand
7/20/93 1 (12%) 4 (44%) 4 (44%)
Middle-Graveyard Cyns
10/14/93 12 (31.5%) 14 (37%) 12 (31.5%)
Cave-Middle Cyns
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Table 4. Pacific dender sdamander (Batrachoseps pacificus) observations on transects of 60
cover boards, Anacapa and San Migud idands, 1993.

|dand Date Transect # Salamander s seen
West Anacapa 3/20/93 Grasdand 8
Middle Anacapa 3/23/93 Grasdand 2*
San Migud 4/8/93 Air grip 17
San Migue 4/8/93 Nidever Canyon 2
San Migud 4/9/93 San Migud Hill 0
San Migudl 4/15/93 Willow Canyon 0
* 30-board transect

21



suitability of these aress, a least during thistime of year. Since very little is known about this potentiadly
threastened sdlamander, a greater effort is going to be made by us next year to locate additional Stes for

monitoring of this species.
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MAMMALS

Deer mice (Peromyscus maniculatus subsp.)

INTRODUCTION

Deer mice are present on dl the idands except East Anacapa idet, where their absence is likely
due to the presence of roof rats (Rattus rattus). Deer mouse monitoring is currently conducted on San
Migud, Santa Barbara, and Middle and West Anacapa idands. A separate subspecies of deer mouse
has evolved on each idand (Collins et d. 1979) (Table 5). On Santa Barbara and Anacapa idands deer
mice are the only ndive terrestrid mammd, while on San Migud Idand the idand fox is dso present.
The lack of other terrestrid mammas to act as predators and competitors has dlowed the deer mouse
to exploit nearly every habitat on the idands, (Collins et d. 1979; Drost and Fellers, 1991), and they
have done s0 with great success. Extremdy high dengties of mice following recruitment periods often
result in population crashes during the winter (Drost and Fellers, 1991). Deer mouse densities on Santa
Barbara Idand have reached levels higher than ever recorded anywhere (Drost and Fellers, 1991), and
because they are extremely important as consumers, their impact as seed predators on both native and
non-naive plant species is of interest. One god of deer mouse monitoring is to determine the
correlations of mouse cycles with fluctuations in rainfal, vegetation, invertebrates, seabirds, and idand

fox population numbers,
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Table 5. Subspecies of Peromyscus maniculatus on the Cdifornia Channel 1dands

Idand Subspecies
San Migud Peromyscus maniculatus streatori
Santa Rosa P. m. santaerosae
Santa Cruz P. m. santacruzae
Anacapa P. m. anacapae
Santa Barbara P. m. elusus
San Nicolas P. m. exterus
Santa Catdina P. m. catalinae
San Clemente P. m. clementis
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Deer mice dso have an impact on idand personnd and vistors. Mice often reach very high
dengties near resdences and campgrounds for severd months during the summer and fal. The recent
discovery of the potentidly fatd Hanta virusin deer mice in other areas has increased concern regarding

the numbers of deer mice in and around structures and residences.

METHODS

Deer mouse sampling is conducted in various habitats usng live tragp sampling grids, as
described in detail in the monitoring handbook (Fellers et d., 1988). Data andyss for deer mouse (and
idand fox) populations is performed by the program CAPTURE, a software package commonly used
to datidticdly andyze data obtained in capture/recapture studies (White, et d. 1982). This program
determines the most gppropriate population estimation model from the data presented. Severad of these
models include robustness for variable capture probabilities, such as changes in capture success over
time resulting from differences in behavior of the individua or changes in weether causing increases or
decreases in totd animas caught. The program recommends which modd to use and then continues
with andyss using the selected modd unless directed otherwise.

During the latter part of their sudy, Drost and Fellers (1991) utilized identical methodology as
described in the handbook for deer mouse sampling on Santa Barbara Idand. To insure that our trap
data would be compatable with theirs and alow continuation of andyss into the future, those of us

involved in deer mouse monitoring conducted a trgpping sesson in both the Grasdand and the
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Coreopsis grid on Santa Barbara Idand with C. Drost in September, 1992. During this time we

discussed both trapping techniques and data analysis procedures.

RESULTS

Deer mouse numbers were very low at dl stes sampled in the spring, but were extremdy high at
the two Stes sampled on Santa Barbara Idand in the summer and fal (Table 6). This pattern of
population decline during the winter followed by dramatic increases caused by recruitment of juvenilesis
common in short-lived rodent species (Jameson 1955; Briese and Smith 1974; Golley, et d. 1975), and
would be expected after the reproductive period in April and May. The number of litters produced by
each femde is likely dependant on food availability. Deer mice are omnivores (Ingles 1965) and, as
idand personnel know, will eat dmost anything. Reproduction, however, is probably most dependant on
the amount of new vegetation growth, which directly corrdaes with annua precipitation amounts
(Meyers and Krebs 1974; Drost and Fellers, 1991). This year on the Grasdand grid on Santa Barbara
Idand there was an increase from mouse densities that were so low as to be unmeasuresble, to an
esimate of 612/hectare within a period of four months (Table 6). This vaue is much higher then that
ever recorded by Drost and Fdlers, (372 +/- 30 maximum recorded on the Grasdand grid). Sight
vaidions in data interpretation may have been respongble for some differences in dengtity estimates,
however, it would appear that densities during 1993 were even greater than those observed by Drost

and Fellers, since reaults generated through CAPTURE should be comparable.
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Table 6. Deer mouse captures and dengity estimates (tota captures includes recaptures of dl individuas)

# Estimated
Grid/ Individuals Total # Estimated popu!atlon
I9and Date Habitat Type | Captured | o res | denstyha | (Confidence
interval)
Santa Barbara 3/3-5/93 Terrace Coreopsis 22 49 38.2 22 (20-24)
Santa Barbara 3/3-5/93 Terrace grasdand 6 9 * *
West Anacapa | 3/20-22/93 Grasdand 6 7 * *
Middle 17 27 4.5%* 18 (16-29)
Anacapa 3/23-25/93 Grasdand (Peterson method)
Nidever Canyon 46 112 98.5 46 (44-48)
San Migud 4/7-9/93 (lupine-iceplant)
Air grip 26 48 19.5 28 (24-32)
San Migud 4/7-9/93 (grasdand-shrub)
Willow Canyon 19 36 26.1 20 (17-23)
San Migud 4/14-16/93 (grasdand)
SantaBarbara | 7/17-19/93 Terrace grasdand 144 182 612.3 245 (217-274)
SantaBarbara | 10/12-15/93 | Terrace Coreopsis 208 332 659.1 307 (279-337)

* insufficient captures for estimate
** nave edimate: estimate of N/area of grid
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Although we did not run any sampling grids in the winter, we did have trgps out on San Miguel
during December and January for Hanta virus testing. During 100 trgp nights during the December
session (70 trgps in two grasdand areas and 30 tragps in a mixed shrub/grasdand) only 11 mice were
caught. In January, we conducted 300 trap nights, approximately 1/2 near the ranger resdence, and 1/4
each in grasdand near the campground and dong the Air Strip trail, and caught approximately 60 mice.
Although densities cannot be cadculated from this cgpture information, obvioudy mouse numbers were
low, and smilar to those found during spring sampling.

A comparison of densty estimates between smilar habitats on different idands presents the
initid observation that grasdand habitat is less favored by mice than habitat defined by more woody-
type vegetation, such as lupine and Coreopsis. On Santa Barbara and San Miguel idands where
grasdand can be compared with these other habitat types, in both cases the grasdand sites support
fewer mice (Table 6).

Average weights by age class are presented in Figure 5. Weights are highest in the spring when
vegetaion is abundant and dendties are low, and are lowest in the fal when preferable food sources
become scarce and densities increase. These datawill be of greater interest when combined with rainfall
and additiond annua observations over many years. Deer mouse monitoring is a crucid ement of the
terrestria vertebrate program, since these animas are so abundant at times and are such an important
component of the terrestrid community. If Hantavirusisfound in any of our mouse populations, we will

need to evaluate whether we desire to continue sampling mice.
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! Results of this testing showed a high incidence of antibodies to Hanta virus present in mice on San Miguel and
Santa Rosa islands, but none on Santa Barbara lsland. Middle and West Anacapaislets have been tested but results
are not yet available.

With precautions taken for handler safety it could be done. However we would need to weigh the
additiond time and equipment required and risk to the investigators againgt the benefits of additiond
data. One compromise would be to continue sampling solely on Santa Barbara Idand to maintain the

long-term sampling which has been continuous for amost 15 years.
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Idand Fox (Urocyon littoralis) - San Migud Idand

INTRODUCTION

The idand fox is a smdl canid which evolved from the larger gray fox (Urocyon
cinereoargenteus) which occurs on the mainland (Wayne et d. 1991). The idand fox is present only on
the Sx largest of the eight California Channel 1dands. Because of this restricted distribution and evidence
suggesting limited genetic varidbility, the idand fox was listed as a threatened species by the Cdifornia
Department of Fish and Game in 1971. This speciesis dso extremey significant because of its Satus as
the largest native mammal on the idands, and as one of only two native terrestrid predators (spotted
skunks, Spilogale gracilis amphiala, are present on Santa Rosa and Santa Cruz idands). 1dand fox
are commonly seen on the idands where they occur, and are found in dmogt al habitat types (Callins &
Laughrin, 1979; Roemer et d. in press).

The prominence of the idand fox in the terrestrid community, both ecologicaly and physcdly,
has dlowed this mid-sze mamma to gain recognition by the non-scientific public that the gray fox has
not earned on the mainland. To many people the idand fox symboalizes the uniqueness of the idands, and
itispictured in dmog dl publications regarding the Nationa Park and the Channd Idands.

While the appreciation of and concern for the status of the idand fox is shared by scientidts,
idand resdents and the public dike, in some ways this recognition has and is redtricting our ability to

monitor this species. This animd is very 'cute and petlike, and the initigtion of the fox monitoring
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program this year attracted much attention and some protest. Most of the objections to the project were
directed at the live trapping aspect of the work. The trap and release methods as described in the
handbook were called everything from "anima crudty” to unnecessary. As aresult of these concerns an
environmental assessment was conducted (NPS, 1993) to evduate the effects of the idand fox
monitoring program on the environment, including effects on fox populaions and individuas. During the
development of the EA, we communicated with al the biologists we knew who had ever conducted
research on idand fox, and were reassured that the techniques we planned to use were humane and
scientifically proven to provide sound data, with very little impact on fox behavior. It was aso agreed by
everyone we talked with that this was very important work, and the information needed to understand
the ecology of this species could not be obtained by other methods.

Some of the concerns raised were reasonable and we modified the protocol accordingly. As a
result of political pressures, as well as logistical congderaions and a dedre for improvement in the
sampling design, by the beginning of the fox sampling period we had made saverd changes and one
addition to the methods as described in the handbook. These dterations involved sampling dates,
numbers of grids and grid Sze, and marking methods. Each of these changes is discussed in the
Methods section below.

While being the mogt vigble of our monitoring protocols, the fox program is dso the most
logigticdly complex. We spent much time preparing trgps and equipment, experimenting with bait, and
learning anima-handling and marking techniques. In these efforts we had a grest dedl of assstance from

other fox researchers and loca biologists. Without the availability of this knowledge and the desire of
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these people to help the project, this first year of fox monitoring would not have been as successful as

wefed it was.

METHODS

The monitoring protocol for idand fox cals for dendty and population estimate sampling usng
mark-recapture techniques (Fellers et d., 1988). Our methods followed the protocol closely, with some
modifications in times of sampling, grid design and placement, and marking techniques (Appendix A).

The first change made to the written protocol involved when sampling would be conducted. In
the protocol, the sampling period is set for the oring (February-April). This period was sdlected to
prevent separation of pups from mothers by trapping before the pups are born in late April or early May
(Fellers, pers. comm.). We chose to change the sampling period to late summer for three reasons. Firdt,
travel to and from the idands in the spring is often weether dependant. Since the fox trips require a greet
ded of logigicd planning, we did not wish to have these trips cancelled once they were planned.
Secondly, most of the sampling for other vertebrate taxa is scheduled for the spring and fall of the year
(Fellers and Drogt, 1988; this report). Again, due to the planning required for fox trips, we decided that
it would be wiser to concentrate on these other protocols during the spring, leaving the summer available
for fox work exclusively.

The most important consideration, however, was the reproductive season of the fox. Y oung fox

do not leave the den until they are about four to Sx weeks of age, and are not usudly weaned until
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about two months of age, when they begin foraging on ther own (Laughrin, 1977; Collins & Laughrin,
1979; Fdlers, pers. comm.). We therefore did not want to schedule any trapping until after weaning,
which would be gpproximatdy July 1¢t. We did however desire to trap the pups while they till retained
characterigtics making them identifiable as young of the year. These pups grow quite quickly, and by
September are dmogt indistinguishable from one or two year olds (Roemer, pers. comm.). For the
above reasons, then, we placed our trapping season between July 15th and September 1.

The second sgnificant change made to the origind protocol involved grid design, and included
changes in grid sze and spacing, and the number of grids trapped. After discussons with other
researchers, including the authors of the handbook, it was decided that the grid should be enlarged and
that traps should be placed closer together. This change was made primarily to mirror the methodology
of other idand fox studies. The trap spacing distance of 244 m had worked well in studies on San
Clemente and Santa Catdina idands because increasaing the number of trgps in an animd’s home range
increases capture probabilities, (Brundige et a. 1990; Roemer pers. comm.). The trgp distance as
gpecified in the protocol, 322 m, was therefore reduced to 250 m. It was aso determined that a larger
grid would alow the capture of more animals and hence result in a more accurate estimate of dengty
and population sze. To gtay within the limits of the habitats specified in the handbook usng a trap
spacing of 250 m, it was determined that a grid of seven by seven traps would work best. However, a
the beginning of the study, we had only enough traps to establish a6 x 7 grid a Willow Canyon. More
trgps had been purchased by the next trip, and the San Migud Hill grid was run with 49 trgps (Figure

4).
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The second change made to the sampling design was a reduction in the number of grids we
would trap per year. The monitoring design established five sampling grids in various habitat types on
San Migud idand, three of which would be trapped every year, and two of which would be dternately
trapped every other year. This meant that idedly four grids would be run every season. There was a
concern expressed by some park employees that the trapping process affects long-term fox behavior.
While there is no support for this idea from idands where long-term trapping has been conducted,
(Cdllins, Garcdon, Kovach, Laughrin, Roemer, Smith, pers. comm.), we agreed that for the first few
years we would trgp a maximum of three grids each year. Whether the remaining two grids will be
trapped on aless-frequent basis, on the order of every 3-5 years, or not a al, is yet to be determined.
This first year, because of this controversy, we did not begin trgpping until August, and hence only had
time to trap two grids. The two grids chosed for this year were those closest to the ranger dtation,
namely the Willow Canyon and the San Migud Hill grids.

The find adjustment made to the protocol resulted from an expressed concern by the San
Migud Idand Manager and a few other Park Service employees regarding the method of marking the
fox with externd ear tags. These tags are not large, but are only manufactured in bright colors, and are
vishle from a distance. Also, recaptured fox occasondly catch the tags on the sides of the trgp, and
tear or injure their ears. We agreed that we would like to eventualy eiminate the use of these tags, if we
could find areliable aternative. With the support of park management, we initiated the experimental use
of Passve Integrated Transponders (PIT) tags as a marking tool. These copper wires encased in glass
are inserted under the skin of the animal and are read by means of a hand-held scanner. (See Schooley

et d. 1993; Fagerstone & Johns, 1987 for further description). The tags contain no power source of
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their own, and so are theoretically useful for the life of the animd. Thus, each anima can be individudly
identified without the presence of externa markers. In our study this year each anima trapped was
marked with both an ear tag and aPIT tag to assess the rdiability of the PIT tags.

A few additiond smdler changes were made to the trgps themsalves, including the wiring of a
plastic tube to the insde of the trap for the fox to chew on, again as a result of experience on other
idands. The purpose of these modifications were to protect the fox from injury and stress as much as
possible.

The vegetation and topography of the two grids is quite different. The first grid sampled, Willow
Canyon (WC), is mogtly a non-native annuad grasdand, with the northern 20 - 30% changing to thick
shrubs of Lupinus arboreus, Haplopappus venetus, and Coreopsis gigantea. Severd smdl tributary
canyons to Willow Canyon run through this grid, mostly from southwest to northeest, and run into
Willow Canyon, which runs northwest to southeast. Between the canyons the terrain is modtly flat, with
the south end of the grid ending at the high cliffs which fal to the beaches on the south sde. The San
Miguel Hill (SMH) grid, directly west of the WC grid by 250 m, dopes upward on the north and south
sdes to the ridge which runs east to west through the center of the grid, and terminates at San Migud
Hill itsdf on the west Sde of the grid. Many medium to large Sze canyons run north to south on both
gdes of the ridge. The vegetation is quite heterogeneous, unlike the WC grid, which is ether grasdand
or thick shrub but not usudly both in the same area. The SMIH grid contains many areas of bare ground
and grasses on the south Sde, mixed with Lupinus, Haplopappus, Baccharis pilularis, and various

herbaceous annuas and grasses. The north side of the ridge has few bare patches, and is mostly a
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mixture of woody shrubs and grassy areas. While this vegetation is easer to walk through than the high
grass and thick shrubs of the WC grid, the canyons are degper and tougher to negotiate.

Age desgnation of animas was based on tooth wear, with pups identified as those animds
retaining cusps on the incisors, and age classes based on Nicholson & Hill, 1981. Data andys's was

performed by the program CAPTURE, as described for the deer mouse monitoring protocol above.

RESULTS

Dengty and population estimates as well as juvenile/adult ratios from the two grids were quite
amilar (Table 7) . There were two more individuas trapped on the San Migud Hill (SMH) grid than on
the Willow Canyon (WC) grid, however this most likdly reflects the larger grid Sze & SMH. Thereisa
dight difference in the dengity estimates between the two grids, with more animas occurring per hectare
on the SMH grid. Whether higher dengties on the scrub lands of the SMH area are related to factors
which create superior habitat here, or whether this observation is smply attributable to variaions in
trgpping technique or data andyss or other peculiarities of the sampling design, the answers to these
questions will be representative of the type of information which will be avallable only after severd years
of monitoring.

We were quite surprised and excited to catch several animals that had been trapped and
collared many years ago during the design phase of the monitoring program. We have been fortunate

enough to recover the data from thisinitia trapping (Table 8) (Fdlers, pers. comm.). The observation of
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these collared animd's has resulted in the first documentation of the ages of older fox, snce dl work in
the past has estimated age outside the scope of the particular study by tooth wear. The age a the time
of capture of the oldest fox we caught was a least nine years old, if they were a least one year old
when first marked (Fellers, pers. comm.). Fellers dso provided the locations where the collared animals
were first caught. While not dl of the historica trapping locations are available, we determined that there
isone animd in particular that was recaptured by us only 300 meters from where she was firgt caught in
1985. Such habitat utilization and home range information is of great interest with repect to long-term
movement of individuas around the idand, and we look forward to recapturing some of these animas

again next season.

37



Table 7. Reaults of idand fox trapping on the Willow Canyon and San Migud Hill gridsin

August, 1993

WILLOW SAN MIGUEL

CANYON HILL
Nights of trapping 5 6
Individuals caught 40 42*
Tota captures 58 70
Percentage of captures that were recaptures 31% 40%
Totd adults 29 30
Totd juveniles 11 12
Collared animals trapped 9 4
Estimated density .13/ha (13/kn¥) .18/ha (18/kn¥)
Mean maximum distance moved 350 m 375m
Totd population estimate 43 (37-49) 46 (38-54)
for the grid (95% confidence interva)

* Six of these fox werefirg trapped and marked on the WC grid

38




Table 8. Caculated ages of foxes caught during the initial study phases and recaptured this year.

collar # date first caught* agein datefirg caught caculated
years this study agethis
study
1050 10/05/85 15 8/04/93 8.5
1080 10/6/85 15 8/1/93 8.5
1110 11/6/88 25 8/4/93 7.5
1113 10/11/88 5 8/5/93 5.5
1114 11/5/88 2.5+ 8/2/93 7.5+
1116 10/9/88 25 8/22/93 75
1117 11/7/88 35 8/2/93 85
1118 1/9/89 25-35 8/1/93 7.5-85

* from G. Fellers, unpublished data
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DISCUSSION

The firs year of terredria vertebrate monitoring was successful in severd ways. Data was
collected as directed by the monitoring protocol, and athough no observations can be made regarding
populations status or trends, what we observed and recorded this year will be a very good foundation
on which to build the program. For the long-lived idand fox, the presence of the permanent markers
gpplied this year will continue to provide information on fox life history and population dynamics.

Without foreseeing the problems that would be encountered with logigtics, trangportation, and
politics, we began the year assuming we could accomplish what was prescribed in the handbook. We
found that we need to be prepared and ready to make changes to the written ingtructions, while
maintaining the biology and the naturd higtory of the organisms as the guides for modifications and
improvements.

We a0 fed that the initiation of this program served to improve the image of the Park Service
as an active member of the scientific community working on terrestria vertebrate issues on the Channd
Idands. While many scientists have conducted research on the idands over the years, until the initiation
of this program, the park was rdatively inactive regarding the study of its terredtrid vertebrates. In the
course of the last year, we have initiated or reestablished communication with many well-known
vertebrate scientists in the area. These relaionships will contribute grestly to the long-term success of

the program.
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